Animals use a variety of aggressive signals to mediate territorial interactions. Often these signals can be sufficient to ward off potential rivals, thus minimizing the chance of injury due to physical encounters. Yet not all behaviours produced during territorial interactions are aggressive signals. In this investigation, we examined the aggressive signals of black-capped chickadees, Poecile atricapillus, by determining which signals predict attack on a competitor. We used a recently developed playback protocol involving a loudspeaker and a taxidermic mount to simulate an intruder on males' breeding territories. We examined males' behaviours prior to any physical attack on the mount, both in the minute before attack and the time period preceding this minute. In the minute before attack, we found that gargle calls consistently predicted attack. In the preceding time period, we found that high song rate predicted attack. Surprisingly, we found that attack and the behaviours associated with attack were not significantly correlated with male dominance status. We conclude that song rate and gargle calling behaviour communicate intent to attack during territorial interactions in black-capped chickadees. These results expand our knowledge of aggressive signals during territorial encounters by revealing novel vocalizations used to communicate an animal's probability to attack an opponent. Ó
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Many animals use acoustic signals to defend resources such as breeding and foraging territories. In some cases, acoustic signals are sufficient to deter rivals (Krebs 1977; Krebs et al. 1978; Yasukawa 1981; Perrill et al. 1982; Arak 1983) Songbirds present an excellent example of a complex vocal communication system that includes aggressive signals. Many territorial songbird species advertise their presence on and willingness to defend a breeding territory by broadcasting loud acoustic signals to potential rivals (reviewed in: Marler & Slabbekoorn 2004; Catchpole & Slater 2008) . Experiments where males have been replaced by speakers broadcasting song demonstrate that these vocalizations alone are often sufficient to deter or delay intrusions by territorial rivals (Göransson et al. 1974; Krebs 1977; Krebs et al. 1978; Yasukawa 1981) . Songbirds can also communicate their level of motivation by using various types of vocalizations in a system of graded signals. For example, song sparrows, Melospiza melodia, can produce a nonaggressive vocal signal by singing a song type that does not match their neighbour's songs, a moderately aggressive signal by producing a song type that is shared with their neighbour, a highly aggressive signal by matching the song type that their neighbour just produced, and their most aggressive signal by producing a quiet song that indicates imminent physical attack (Beecher & Campbell 2005; Searcy et al. 2006; Searcy & Beecher 2009) .
It can be difficult for behaviourists to distinguish aggressive signals from other signals that occur during the territorial contests of male birds. Searcy & Beecher (2009) suggested three criteria for deciding whether a particular signal should be considered aggressive: (1) the context criterion (i.e. the signal increases in aggressive contexts); (2) the predictive criterion (i.e. the signal predicts attack or aggressive escalation by the signaller); and (3) the response criterion (i.e. the receiver's behaviour changes in response to the signal). Searcy & Beecher (2009) argued that a signal must fulfil all three of these criteria to be deemed an aggressive signal. Examples
